Analysis of the o-Ps lifetimes concentration dependences in waterpropanol mixtures (with and without CoCl2 additive) shows that this mixture looks like an emulsion of alcohol micelles in water at propanol mole fractions 0.10.4.
Introduction
In this paper we discuss applicability of the positron annihilation lifetime spectroscopy (PALS) for the determination of a nanoheterogeneity of wateralcohol solutions, relying mainly on the data published in [1] . We shall see that PALS is a promising method for detection of nanostructures in a condensed matter. Fig. 1 . o-Ps intensity (• [3] ) and lifetime ( without CoCl2, and • with addition 0.4 M CoCl2) in binary water1-propanol mixtures at room temperature [1] . Statistical uncertainties are 510%.
Variations of the o-Ps lifetime in binary mixtures of water1-propanol at room temperature are shown in * corresponding author; e-mail: stepanovps@gmail.com [1] . At low alcohol mole fractions (m.f.) from 0 to 0.1 the o-Ps lifetime sharply increases from its value in pure water (≈ 1.8 ns), to the value in 1-PrOH (≈ 2.9 ns). It is noteworthy that the propanol value is reached when 1-PrOH m.f. is not a unity, but ten times less and remains unchanged throughout the following rise of the propanol content.
Discussion
What is the cause of the rapid rise of the o-Ps lifetime at small alcohol concentration?
The rst reason could be a replacement of water molecules on the surface of the Ps bubble by alcohol molecules. Their adsorption leads to a three times reduction of the surface tension of the Ps bubble. It increases the bubble size and, therefore, increases o-Ps lifetime [2] .
However, we shall see that this eect is mostly important at high alcohol concentration. 
In water this orthopara conversion process leads to a twofold reduction of the o-Ps lifetime ( This separation stems rstly from the fact that Co 2+
ions are known to be hydrophilic. Secondly, the sum of the Ps zero energy, E 0 = π 2 2 /4m e a 2 Ps , and the surface energy E s = 4πa 
These electroneutral complexes of Co D Ps = k B T /(4πa Ps η) [5] . Here k B is the Boltzmann constant and a Ps is the Ps bubble radius. In water at room temperature a Ps ≈ 3.
To obtain N , we equate the Ps diusion length 6D Ps (1 ns) (1 ns is the typical lifetime of the Ps atom in water) to the average distance between micelles, which is (c a /N ) −1/3 , here c a is the propanol concentration.
To conrm ndings, obtained by PALS, let us make use of additional, non-positron experimental data. From ellipsoidal shape. This shape suits better to model the emulsion droplets, exposed to continuous deformations from the solvent molecules.
Another argument in favor of the nanoemulsion structure of the investigated mixture is the presence of a broad peak of the light scattering intensity, Fig. 4 . In [8] it was found that this peak is due to large uctuations of concentration of mixture components. Let us note that the narrow peak at propanol m.f. = 0.05 is not related to concentration uctuations [8] . It is consistent with our view of a structure of the emulsion solution. give independent conrmations of this conclusion.
